Influence of protein kinase C activators on vascular tone and adrenergic neuroeffector events in the isolated rat kidney.
To investigate if protein kinase C (PKC) activation is involved in mediating or modulating adrenergic transmission, we have investigated the effect of phorbol esters, PKC activators, on the release of adrenergic transmitter elicited by periarterial renal nerve stimulation (RNS) in the isolated rat kidney perfused with Tyrode's solution and prelabeled with [3H]norepinephrine. Infusion of 12-o-tetra-decanoyl-phorbol 13-acetate (TPA) at 5 x 10(-7) mM produced renal vasoconstriction and a rise in basal perfusion pressure without any consistent effect on the rise in tritium efflux or the perfusion pressure elicited by RNS. Higher concentrations of TPA (5 x 10(-6) to 5 x 10(-5) mM) increased both the basal as well as RNS-induced efflux of tritium; the basal perfusion pressure was increased so dramatically that the effect of RNS to raise perfusion pressure was reduced compared to that observed in the vehicle group. Infusion of phorbol-12,13-dibutyrate at 6 x 10(-6) mM reduced the basal but increased the RNS-induced efflux of tritium; the basal as well as the rise in perfusion pressure caused by RNS was increased. Phorbol-13-monoacetate that does not activate PKC failed to alter the basal or the increase in tritium efflux and perfusion pressure elicited by RNS. The rise in perfusion pressure produced by TPA or phorbol-12,13-dibutyrate was reduced by nifedipine (1.4 x 10(-6) mM) but it was abolished by omission of Ca++ from the perfusion medium. These data suggest that PKC activation with phorbol esters produces renal vasoconstriction by promoting influx of extracellular Ca++.(ABSTRACT TRUNCATED AT 250 WORDS)